Cultured human hepatocytes. Evidence for metabolism of low density lipoproteins by a pathway independent of the classical low density lipoprotein receptor.
Studies of low density lipoprotein (LDL) metabolism in nonhuman model systems have indicated that the mammalian liver has dual mechanisms for the uptake and regulation of the concentration of plasma LDL. Heretofore, direct evaluation of lipoprotein uptake mechanisms in human hepatocytes has not been possible. In order to compare hepatocyte LDL uptake with fibroblast LDL metabolism, human hepatocytes were isolated and cultured from small biopsy specimens obtained from normolipidemic and homozygous familial hypercholesterolemic patients. Cells cultured in serum-free culture medium retained the morphological and biochemical characteristics of hepatocytes for at least 7 days. The uptake and degradation of LDL by hepatocytes was compared to that of the cultured human fibroblasts. Like fibroblasts, hepatocytes bound, internalized, and degraded LDL. In both cell types, uptake approached saturation at a concentration of 50 micrograms of LDL protein/ml. Competition for LDL binding by LDL, high density lipoprotein, and modified LD revealed that the hepatocyte binding was specific for LDL. Cellular cholesterol loading by incubation in LDL-enriched culture medium resulted in diminished LDL uptake in both cell types. Chemical modification of LDL by acetoacetylation, acetylation, and reductive methylation abolished LDL uptake and degradation by fibroblasts. However, hepatocytes bound and degraded the modified LDL at 30-50% the level of native LDL. Homozygous familial hypercholesterolemic hepatocytes were devoid of the LDL receptor pathway but metabolized native LDL to the extent observed with modified LDL uptake by normal hepatocytes. In contrast to the classic LDL receptor pathway, the second or alternate pathway does not lead to regulation of 3-hydroxy-3-methylglutaryl-CoA reductase activity. These findings indicate the presence of two separate pathways of LDL uptake in human hepatocytes which have different effects on hepatocytic cholesterol metabolism.